Comment on "Field-Enhanced Diamagnetism in the Pseudogap State of the Cuprate 
Bi 2 Sr2CaCu20 8+( 5 Superconductor in an Intense Magnetic Field" 
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In a recent Letter [![, Wang et al. claim that "the mag- 
netization results above Tq distinguish M from conven- 
tional amplitude fluctuations and strongly support the 
vortex scenario for the loss of phase coherence at Tq." 
However, we will present here some examples for T > Tc 
that show that the data of Ref. [l[ may be explained on 
the grounds of the conventional Ginzburg-Landau (GL) 
scenario. We have checked that this conclusion applies 
also to both the temperature and the magnetic field de- 
pendende of M below Tc- 

Note first that the absence on non-local electrodynamic 
effects on the fluctuation magnetization M' measured in 
Ref.[H just confirms earlier results (see, e.g., Refs.@, 0]). 
A similar absence was also observed in dirty low-Tc 
superconductors Q and therefore, contrary to the claims 
of Wang et al. , it does not provide a "first evidence" of 
unconventional fluctuations. 

To estimate M'(T,H) above but not too close to Tc 
we may use the GL theory with Gaussian fluctuations 
(GGL approach) in the 2D limit 0, 



M' = -f 
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The notation is the same as in Ref. with e c = 
ln(T c /Tc) ~ 0.55 as the total energy cutoff constant. @ 
The temperature above which all fluctuations vanish is 
then T c re 1.7 TcM 

The constant / accounts for possi- 
ble effective superconducting fractions lower than I and 
sample misalignments. 

For the optimally doped (OP) crystal, the solid line 
in Fig. 1 was obtained by fitting Eq. (1) plus the cor- 
responding background magnetization (dotted line) to 
the data of Wang et al. [their Fig. 1(b)]. We used 
Mo-ffc2(0) ~ 300 T[7], and / is the only free parame- 
ter. This leads to / « 0.5, a value quite reasonable 
for this kind of compound. [8( The agreement includes 
the predicted T c ps 1.7T c ps 150 K. A good agree- 
ment is also found for the underdoped crystal (UD) by 
adding to the magnetization of the low-Tc phase [dot- 
dashed line, with Tc(l) = 50 K] a contribution from 
the minority phase with Tc(2) w 78 K (dashed line), 
estimated by using the Tesanovic et al. expression for 
M', valid in the critical region around TcQ. Note that 
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FIG. 1: Comparison between the Wang et al. magnetization 
measurements above Tc, M e g (solid data points), and the 
GGL approach (solid lines). 



T c (2) w 1.7 T c (2) Pa 135 K is again close to the mea- 
sured T onsct . 

Not too close to Tc, the H dependence of M 1 may 
also be easily explained in terms of the GGL approach 
(see the inset in Fig. 1). Near Tc, one must take into 
account not only the uncertainties on Tc, Hc2(fi) and /, 
but mainly the Tc inhomogeneities. flfjj these last explic- 
itly recognized by Wang et al. In fact, measuring samples 
deeply affected by extrinsic inhomogeneities is not an en- 
lightening exercise, independently of the field amplitude 
used. Nevertheless, we have also checked that the data 
below Tc, including the seemingly "anomalous" Hc2{T) 
behavior and the "striking" nonlinear M(H)t curves, are 
accounted by the GL approach with conventional vortex 
fluctuations. [1 S El El So, when correctly analyzed 
the magnetization data of Wang et al. directly contra- 
dict their own proposals about unconventional (non GL) 
Meissner transition at Tc in cuprates. 



[1] 
[2] 

[3] 
[4] 
[5] 



Y. Wang et al, Phys. Rev. Lett. 95, 247002 (2005). 
W.C. Lee, R.A. Klemm, and D.C. Johnston, Phys. Rev. 
Lett. 63, 1012 (1989). 

C. Carballeira et al, Phys. Rev. Lett. 84, 3157 (2000). 
J. Mosqueira et al, Phys. Rev. Lett. 87, 167009 (2001). 
C. Carballeira et al, Physica C 384, 185 (2003). 



2 



[6] F. Vidal et ai, Europhys. Lett. 59, 754 (2002). 
[7] Q. Li et ai, Phys, Rev. B 46, 3195 (1992). 
[8] V.L. Kogan et ai, Phys. Rev. Lett. 70, 1870 (1993). 
[9] Z. Tesanovic et ai, Phys. Rev. Lett. 69, 3563 (1992). 
[10] L. Cabo et ai, Phys. Rev. B 73, 184520 (2006). 



[11] L.N. Bulaevskii, M. Ledvij, and V.G. Kogan, Phys. Rev. 

Lett. 68, 3773 (1992). 
[12] U. Welp et al., Phys. Rev. Lett. 67, 3180 (1991). 



